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Abstract

The liquefaction and homogenization workshop is a critical risk control point for production and
operation units. This study focuses on the drainage, subdivision, and sampling methods in the
liquefaction and homogenization workshop, leading to the development of a novel “segmented
drainage” method. The research findings are as follows: due to the unique physical properties of
fluorides, a sudden pressure drop during drainage through long vacuum pipelines can cause a
phase transition from liquid to gas, resulting in vaporization. To ensure safety, it is essential to
control pressure changes during the drainage, subdivision, and sampling processes to maintain
the stable phase state of fluorides and avoid potential hazards. The novel “segmented drainage”
method effectively prevents fluoride vaporization during these processes. By investigating drain-
age, subdivision, and sampling methods in the liquefaction and homogenization workshop, this
study enhances the safety of the workshop and ensures the stable operation of this critical risk
control point.
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Figure 1. Product sub-packaging process flow chart
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Figure 2. Fluoride phase diagram
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Figure 3. Factory packaging sample process flow chart
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Table 1. Pipe nomenclature between adjacent valves
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Figure 4. Flowchart of the “segmented drainage” method
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Table 2. Power variation in electrical tracing for traditional sub-packaging, drainage and sampling methods (abnormal
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Table 3. Power variation in electrical heat tracing for the “segmented drainage” method
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Figure 5. Material receiving data variation on sub-packaging chamber
electronic scale
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